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ABSTRACT 

This report investigated the extent to which students 
in public secondary schools are taught by teachers without basic 
qualifications in their assigned teaching fields — i.e., at least a 
college minor in the fields they teach — focusing on core academic 
subjects (mathematics, English, social studies, science). Analysis of 
the study data revealed that many students are taught by out-of-field 
teachers: 20 percent in English classes, 25 percent in mathematics, 

39 percent in life science or biology, 56 percent in physical 
sciences classes, and over 50 percent in history or world 
civilization. Low-income schools had higher levels of out-of-field 
teaching than did more affluent schools; schools serving 
predominantly minority student populations, did not have higher levels 
of out-of-field teaching than did schools serving predominantly white 
students. In several fields, students in both low-track and 
low-achievement-level classes were more often taught by out“Of“field 
teachers than were students in high-track and high-achievement-level 
classes; however, predominantly minority classes did not have higher 
levels of out-of-field teaching than did predominantly white classes. 
Students in seventh and eighth grade classes were more often taught 
by out-of-field teachers than were senior high students. Data tables 
are included. Appendix A contains standard errors; Appendix B lists 
additional resources on the 1990-91 Schools and Staffing Survey, 
which served as the basis for the study. (Contains 31 references.) 
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Executive Summary 



This report presents national data on the extent to which students in the nation s public 
secondary schools are taught by teachers without basic qualifications in their assigned 
teaching fields. It seeks to address the question of whether inequalities exist in the 
distribution of adequately qualified teachers across and within different schools in the 
United States. The report is based on data from the 1 990-9 1 Schools and Staffing Survey, 
a nationally representative survey conducted by the National Center for Education 
Statistics. The premise underlying this analysis is that adequately qualified staffing 
requires teachers at the secondary school level to hold, as a minimum prerequisite, at least 
a college minor in the fields they teach. Knowledge of subject matter does not, of course, 
guarantee qualified teachers, nor quality teaching. The premise is that basic subject 
knowledge is a necessary prerequisite for both. 

This analysis focuses on the extent to which secondary level students in the core academic 
subjects (mathematics, English, social studies, science) are taught by teachers without at 
least a minor in the field; that is, what proportion of students receive oucohfield 
teaching? The report provides data on three questions: 

1 . What proportion of the nation’s public secondary students are taught core academic 
subjects by oucoTfield teachers? 

2. Are students in public secondary schools that serve predominantly povertydevel or 
minority student populations more likely to be taught by oucohfield teachers than 
students in public secondary schools that serve predominantly more affluent or white 
students? 

3. Are students in low^achievemenclevel, low^track, lower gradedevel, or 
predominantly minority classes more likely to be taught by out-of'field teachers than 
students in high^achievementdevel, higlvtrack, higher gradedevel, or predominantly 
white classes? 
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What proportion of the nations public secondary students are taught core academic subjects by 
out'of 'field teachers ? 

Given the above premise, this analysis indicates that in 1990-91, many students in public 
schools in grades 7-12 were taught core academic subjects by teachers without adequate 
educational qualifications in the fields they were assigned to teach (see table 1 and 
figure 1). This out-of-field teaching was not, however, due to a lack of basic education or 
training on the part of teachers. Indeed, almost all public secondary school teachers held 
bachelor’s degrees, about half had graduate degrees, and over 90 percent were certified 
(Choy et al. 1993; Ingersoll 1995a; Blank and Gruebel 1993; National Science 
Foundation 1992). The source of out-of-field teaching lay in the lack of fit between 
teachers’ fields of training and their teaching assignments. Many teachers were assigned 
to teach courses in fields that did not match their formal background preparation. 

For example: 

■ One-fifth of all public school students enrolled in English classes in grades 742, 
or about 4,310,000 of 20,700,000 students, were taught by teachers who did not 
have at least a minor in English, literature, communications, speech, journalism, 
English education, or reading education. 

B About one-quarter of all public school students enrolled in mathematics classes in 
grades 7-12, or about 4,124,000 of 15,510,000 students, were taught by teachers 
without at least a minor in mathematics or mathematics education. 

■ Thirty-nine percent of all public school students enrolled in life science or biology 
classes in grades 7-12, or about 2,120,000 of 5,520,000 students, were taught by 
teachers without at least a minor in biology or life science. 

■ Fifty-six percent of all public school students enrolled in physical science classes in 
grades 7-12, or about 3,430,000 of 6, 1 10,000 students, were taught by teachers 
without at least a minor in physics, chemistry, geology, or earth science. 

■ Over half of all public school students enrolled in history or world civilization 
classes in grades 7-12, or about 4,330,000 of 8,030,000 students, were taught by 
teachers who did not have at least a minor in history. 

Are students in public secondary schools that serve predominantly povertydevel or minority 
student populations more likely to be taught by out'of'field teachers than students in public 
secondary schools that serve predominantly more affluent or white students ? 



Numerous education critics have argued that students from poor, minority, and 
disadvantaged communities do not have equal access to qualified teachers in the United 
States (e.g., California Commission on the Teaching Profession 1985; Darling-Hammond 
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1987; Kopp 1992; Kozol 1991; Oakes 1990). Consistent with this view, this analysis 
shows that there were distinct inequalities in the extent of out-of-field teaching in the 
United States. But, this analysis also suggests that it is unwise to broadly generalize about 
the extent of these inequalities. In some cases there were differences, but in other cases 
there were not. 

The data show that differences in the extent of out-of-field teaching in public secondary 
schools in the United States in 1.990-91 depended on the type of school and the field 
examined (see table 1). Low-income schools had higher levels of out-of-field teaching in 
several of the core academic fields than did more affluent schools (see figure 2). In 
contrast, schools serving predominantly minority student populations did not have higher 
levels of out-of-field teaching than did schools serving predominantly white students. 
Again, it should be noted that this out-of field teaching was not due to a lack of basic 
education or training on the part of teachers. Regardless of the poverty level of schools, 
almost all public secondary school teachers had a college education. The source of out-of- 
field teaching lay in the lack of fit between teachers’ fields of training and their teaching 
assignments. In several fields, teachers in low-income schools were more often assigned to 
teach courses in fields that did not match their formal background preparation. 

Are students in low-achievement-level, low -track, lower grade-level, or predominantly minority 
classes more likely to be taught by out-of-field teachers than students in high-achievement-level, 
high-track, higher grade-level, or predominantly white classes’ 

Numerous education critics have also argued that minority and poor students are 
disproportionately placed in lower track and lower achievement courses in schools, which, 
these critics further claim, are often taught by the least qualified teachers (e.g., California 
Commission on the Teaching Profession 1985; Darling-Hammond 1987; Kopp 1992; 

Kozol 1991; Oakes 1990). Consistent with this view, this analysis shows that there were 
distinct variations across different kinds of classrooms in schools in the extent of out-of- 
field teaching. But again, this analysis suggests it is unwise to broadly generalize about the 
extent of inequalities. In some cases there were differences, and in other cases there were 
not. 

In several core academic fields, students in both low-track and low-achievement-level 
classes were more often taught by out-of-field teachers than were students in high-track 
and high-achievement-level classes (see figures 3 and 4). This was not true, however, for 
high-minority classes. Predominantly minority classes did not have higher levels of out- 
of-field teaching than did classes enrolling predominantly white students (see table 2). 

Among the greatest variations in out-of-field teaching were the age/grade level of 
students. In many fields, students in 7th and 8th grade classes were more often taught by 
out-of-field teachers than were senior high students (see figure 5). 
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This report is concerned with assessing levels of out-of-field teaching and whether there 
are differences in access to qualified teachers across different types of students and 
different types of classrooms within schools. This analysis does not, however, investigate 
either the causes or the consequences of out-of-field teaching. The reasons for out-of-field 
teaching, why some schools have more of it than others, and the consequences of out-of- 
field teaching for students and teachers are all important issues and deserve further 
investigation. This report closes by suggesting some of the implications of out-of-field 
teaching for education research and policy. 
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Do all secondary school students in the United States have equal access to qualified 
teachers? Are students in low-income schools more likely to be taught by teachers 
without basic qualifications in their assigned teaching fields than those in more affluent 
schools? Do schools serving predominantly minority student populations tend to have less 
qualified faculties? Moreover, are there differences in access to qualified teachers across 
different types of students and different types of classrooms within schools? 



PoBocy Context 

Over the past several decades, equality has been one the most fundamental concerns of 
education policy and research in the United States. The focus of a vast amount of 
research and reform in education has been to uncover and address disparities in the 
resources and opportunities in education provided to students from different socio- 
economic backgrounds (e.g., Coleman et al. 1966). Among the most important of these 
educational resources is the teaching force. The largest single component of the cost of 
education in any country is teacher compensation. Moreover, teachers are, of course, a 
highly important part of the actual educational process, and student educational outcomes 
ultimately depend on the work of teachers. Indeed, it is precisely because the teaching 
force is a significant resource that equal access to qualified teachers and quality teaching 
has been a source of contention in the national debate over equality of educational 
opportunity. 

Among those concerned with issues of educational equality, it is widely believed that 
students from disadvantaged backgrounds do not have equal access to qualified teachers. 

A number of critics have argued that, indeed, the most needy students in the United 
S tates — those from poor, minority, and disadvantaged communities — are taught by the 
least qualified teachers (e.g., California Commission on the Teaching Profession 1985; 
Darling-Hammond 1987; Kopp 1992; Kozol 1991; Oakes 1990). These critics argue that 
low-income and high-minority schools are unable to offer competitive salaries, benefits, or 
resources and, hence, simply cannot compete for the available supply of trained teachers. 
In this view, unequal access to qualified teachers and, hence, to quality teaching, is one of 
the key reasons for unequal results in student educational outcomes. 
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These critics argue, moreover, that patterns of unequal access to quality teachers also 
appear within schools. Not only do students in low-income and predominantly minority 
schools have less access to qualified staff, but, the critics add, low-income and minority 
students, when in affluent schools, also have less access to the best teachers. The latter is 
due to the practice of separating students and teachers by ability — the system of tracking. 
In this view, minority and poor students are disproportionately placed in lower track and 
lower achievement courses, which, these critics further claim, are taught by the least 
qualified teachers. 

Despite the importance of this debate on educational equality and the widespread belief 
that schools, programs, and classes serving low-income and minority student populations 
have less access to quality teaching, there has actually not been much empirical research 
done on this issue, especially at the national level. One of the reasons for this dearth of 
research is the difficulty involved in obtaining data on the underlying issue of 
importance — the degree of actual exposure to quality teachers and quality teaching 
provided to students in classrooms. Assessing the caliber of teachers’ classroom 
performance and the degree to which students have access to quality teaching in 
classrooms is a difficult empirical task because there is little consensus concerning both 
how to define and how to best measure quality teachers and teaching (e.g., Haney, 

Madus, and Kreitzer 1987; Ingersoll 1996a). As a result, researchers typically turn to what 
is more easily assessed and more readily available — measures of teacher qualifications. 

Although the qualifications of teachers — such as their education, training, and 
preparation — are only indirect measures of the quality of teaching that students receive, 
they provide useful information on this important educational resource. 

Education and training are essential ingredients of quality teachers and quality teaching. 
There is almost universal agreement that one of the most important characteristics of a 
quality teacher is preparation in the subject or field in which the teacher is teaching. 
Research has shown moderate but consistent support for the reasonable proposition that 
subject knowledge (knowing what to teach) and teaching skills (knowing how to teach) 
are important predictors of both teaching quality and student learning (for reviews of this 
research, see: Shavelson, McDonnell, and Oakes 1989; Darling-Hammond and Hudson 
1990; Murnane and Raizen 1988). Knowledge of subject matter and of pedagogical 
methods do not, of course, guarantee quality teachers nor quality teaching, but they are 
necessary prerequisites. 

The argument for the necessity of preparation and education in subject knowledge is 
especially clear for the secondary school level. First, at the secondary level, teachers are 
divided by fields into departments; faculties are thus more specialized than in elementary 
schools, and therefore the differences between fields are more distinct and, perhaps, 
greater. Moreover, the level of mastery needed to teach different subjects is higher at the 
secondary school level, and therefore a clear case has been made by policy analysts and 
researchers that such teachers ought to have adequate substantive background in the 
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subjects they teach (e.g., Shavelson, McDonnell, and Oakes 1989; Murnane and Raizen 
1988; Darling-Hammond and Hudson 199.0). 

In contrast to national data on the quality of classroom teaching, national data on the 
basic qualifications of teachers, such as the percentages of teachers that have degrees and 
are certified, have been more readily available, although these data have usually been 
limited to specific fields (e.g., math/science) or particular jevels (e.g., grade 8; senior 
high). Moreover, analyses of the data available have shown that the qualifications of 
teaching staffs do vary across different types of schools. In general, research has shown 
that levels of teaching staff qualifications are often lower in lowdncome and high- 
minority schools and in lower level classes within schools (e.g.., Pascal 1987; Horn, 

Hafner, and.Owings 1992; Oakes 1990). But, although there appear to be some 
inequities, the data also shpw that very few public school teachers are without at least 
basic teaching qualifications, regardless of the type of school. Indeed, almost all public 
school teachers hold bachelor’s degrees, about half have graduate degrees, and over 90 
percent are certified (Choy et al. 1993; Ingersoll 1995a; Blank and Gruebel 1993; 

National Science Foundation 1992). As a result, it appears that, regardless of the type of 
school, the vast majority of public school students are taught by teachers with at least 
basic education and qualifications. 

Although more readily available than data on teaching quality, there have also been 
problems with the data available on teacher qualifications and student access to qualified 
teachers in the United States. Assessing disparities in access to qualified teachers requires 
not simply examining whether teachers are trained,, but whether they are trained in the 
actual subjects they are assigned to teach. In contrast to data on teacher qualifications 
and education, much less information has been available on the extent to which trained 
teachers are teaching subjects for which they have little training — the phenomenon of 
out-of'field teaching. 

In order to address fully the issue of access to qualified teachers, it is necessary to 
distinguish between teacher training and teaching assignment. These represent two 
distinct elements in the assessment of teacher qualifications. Teacher training refers to 
the quantity and quality of teacher education and preparation. Assessments of training 
levels typically examine whether teachers have a basic college education and expertise in 
a specialty field. On the other hand, the element of assignment or placement, of teachers 
focuses on whether the fields of training and preparation of the teacher match the 
teaching fields of the teacher. Assessments of teachers’ assignments need to examine 
whether teachers are assigned to teach in fields for which they have adequate background. 
In this view, teachers trained in social studies, for example, are unlikely to have a solid 
understanding of physics. Hence, the source of underqualified teaching may lay either in 
inadequate training or in a lack of match between teachers’ fields of training and their 
teaching assignments. It is important to distinguish between these two elements in 
assessments of teacher qualifications because they have very different implications for 
policy. If underqualified teaching is due to inadequacies in the quantity or quality of 
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teacher education and preparation, it is probable that the source of the problem may lie 
with teacher education programs and standards. On the other hand, if underqualified 
teaching is due to high levels of mismatch between teachers’ fields of training and their 
teaching assignments, then it is probable that the source of the problem may lie with the 
supply of teachers or the management of schools. 

The problem for research on teacher qualifications has been a lack of necessary data, 
especially at the national level, to assess the degree of match and mismatch between 
teacher training and assignment — a problem repeatedly voiced over the past decade by 
numerous analysts (e.g., Shavelson, McDonnell, and Oakes 1989; Darling-Hammond and 
Hudson 1990; Murnane and Raizen 1988; Haggstrom, Darling-Hammond, and Grissmer 
1988). Moreover, there has been little information on the numbers of students actually 
taught by out-of-field teachers — information crucial to understanding disparities in 
student access to qualified teaching. 

Analysis for This Report 

In order to address these and other data needs concerned with the staffing, occupational, 
and organizational aspects of. schools, in the late 1980s the National Center for Education 
Statistics (NCES) designed and conducted the Schools and Staffing Survey (SASS), a 
major new survey of teachers and schools. NCES has since sponsored several projects 
designed to define and assess out-of-field teaching in the United States (McMillen and 
Bobbitt 1993; Bobbitt and McMillen 1995; Ingersoll 1995a). These previous analyses 
have shown that, in fact, out-of-field teaching is extensive in U.S. schools. Moreover, 
these analyses have documented that this underqualified teaching was not due to a lack of 
basic education or training on the part of teachers. The source of out-of-field teaching lay 
in the lack of fit between teachers’ fields of training and their teaching assignments. Most 
teachers have training, such as a college major, in their main field of assignment. But, 
many teachers, especially at the secondary level, are also assigned to teach additional 
courses in fields for which they have little or no formal background preparation. 

This report expands on this earlier work by analyzing national data from the 1990-91 
SASS to examine the issue of disparities in student access to qualified teachers. This 
analysis differs from most previous research on educational equality and teacher 
qualifications in three ways. First, it focuses on out-of-field teaching. Researchers typically 
examine the quantity of teachers with degrees or with certification, or the quantity of 
those with degrees or certification in their main teaching assignments. In contrast, this 
analysis focuses on the proportion of teachers teaching subjects who do not have adequate 
qualifications in those subjects, regardless of whether it is their main or secondary 
teaching assignment. 

Second, this analysis utilizes a conservative standard in defining adequate qualifications. 
There is a great deal of disagreement as to what constitutes a sufficient quantity and 
quality of preparation for a teacher to be considered adequately trained. Rather than 
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enter the debate as to what constitutes a qualified teacher, quality teaching, or quality 
teacher training, this analysis adopts a minimal definition of adequate training. The 
premise underlying this analysis is that adequately qualified staffing requires teachers, 
especially at the secondary school level and especially in the core academic fields, to hold, 
as a minimum prerequisite, at least a college minor in the fields taught. The analysis 
focuses on whether teachers who teach the core academic subjects (mathematics, English, 
social studies, science) at the secondary level have a basic or minimal education in those 
subjects. Basic, minimal, or adequate education here refers to teachers having at least a 
minor in each of the fields they are assigned to teach. In this view, even a moderate 
number of teachers lacking such minimal training prerequisites is a strong indication of 
inadequacies in the staffing of schools. 

Third, this analysis focuses on students. Rather than examining how qualified teachers 
are, this analysis focuses on the proportion of students being taught by teachers without 
basic qualifications. Addressing the issue of disparities in student access requires assessing 
how many students are actually exposed to out-of-field teaching. 

The analysis examines whether access to qualified teachers is equally distributed across 
different student populations. It begins by focusing on differences between high-poverty 
and low-poverty schools, and also between high-minority and low-minority schools. 

Many researchers assume that the high-poverty and minority populations are one and the 
same. It is important, however, to examine the data on out-of-field teaching by these two 
characteristics separately, because previous research has suggested that differences in the 
levels of teacher qualifications are not always the same across them (Pascal 1987). 

The analysis also examines within-school differences in teacher qualifications across 
classes of different student achievement levels, of different student ability groupings, and 
of different student races and ethnicities. Again, it is also important to examine out-of- 
field teaching separately by these three sets of characteristics because it cannot be assumed 
that their relationships to teacher qualifications are the same. 

Finally, this analysis examines within-school differences in teacher qualifications across 
different secondary school grade levels — specifically, grades 7 through 12. Although 
many may agree that basic education is an essential prerequisite of qualified teachers, 
there is probably less agreement on whether out-of-field teaching has as serious 
consequences at the junior high level as it has for the senior high grades. Hence, it is 
important to distinguish among grades at the secondary level and to determine whether 
there are, in fact, differences in out-of-field teaching levels across these different grade 
levels. 
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Thus, the analysis in this report addresses the following questions: 

1. What proportion of the nations public secondary students are taught core academic 
subjects by out-of-field teachers? 

2. Are students in public secondary schools that serve predominantly poverty-level or 
minority student populations more likely to be taught by out-of-field teachers than 
students in public secondary schools that serve predominantly more affluent or white 
students? 

3. Are students in low-achievement-level, low-track, lower grade-level, or 
predominantly minority classes more likely to be taught by out-of-field teachers than 
students in high-achievement-level, high-track, higher grade-level, or predominantly 
white classes? 
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Data 

The data source for this study is the nationally representative 1990-91 Schools and 
Staffing Survey (SASS). The U.S. Census Bureau collected these data for NCES in early 
1991 from a random sample stratified by state, sector, and school level. The 1990-91 
SASS included four sets of linked questionnaires: for each school sampled, for the 
principal or headmaster of each school, for the central district board of each public school, 
and for faculty within each school. Within each school, from 3 to 20 teachers (average of 
4) were randomly sampled, depending on school level, size, and sector. 

SASS is particularly useful for addressing questions concerned with teacher qualifications. 
It is the largest and most comprehensive dataset available on teachers and school staffing 
characteristics in the United States. Indeed, as indicated earlier, this survey was 
conducted because of the paucity of nationally representative data on such issues. SASS, 
for example, includes a wide range of information on the training, education, 
qualifications, and teaching assignments of teachers that can be disaggregated by field and 
also disaggregated by the characteristics of schools, students, and classrooms. 1 More detail 
on the technical aspects of the 1990-91 SASS are included in the Technical Notes at the 
end of this report. 2 

The sample utilized in the analysis consists of 25,427 public school teachers, including 
those employed both full-time and part-time. This analysis focuses solely on those 
teaching at the secondary school level (grades 7 through 12), regardless of whether the 



1 For a detailed discussion of the original rationale, conceptualization, and design of SASS, 
see the Rand Corporation report by Haggstrom, Darling-Hammond, and Grissmer (1988). 

2 For information concerning the survey design and sample estimation of SASS, see 
Kaufman and Huang ( 1993). For information about the quality of the data in SASS, see Jabine 
(1994). For manuals on use of SASS, see Gruber, Rohr, and Fondelier (1993). For an extensive 
report summarizing the items used in this report and providing an overview of the entire survey, see 
Choy et al. (1993). 
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school was actually a middle school, junior high school, a senior high school, a secondary 
school, or a combined school. Furthermore, it solely focuses on those who taught 
departmentalized courses in any of the core academic fields (English, mathematics, 
science, social studies). For example, 7th or 8th grade teachers teaching multiple subjects 
in selhcontained classes were excluded from the analysis. Likewise, the non'7'12th grade 
portions of the schedules of teachers in combined schools or middle schools were 
excluded. 

For each class period in the school day of each of the sampled teachers, data were 
collected on the subject taught, grade level, class type or track, student achievement level, 
student race'ethnicity, and the number of students enrolled. In addition, teachers 
reported their certification status and their major and minor fields of study for each of 
their degrees earned, at both the undergraduate and graduate levels. These data were used 
to develop the measures of out^oTfield teaching for this analysis. 

Measures 

Empirical examination of the extent to which teachers are assigned to teach in fields for 
which they do or do not have adequate or appropriate training is difficult because 
“adequate” or “appropriate” background training and preparation can be defined in a 
number of different ways. The most commonly used measures focus on whether teachers 
are certified in their teaching assignments. But, even as an indicator of basic training, 
whether or not a teacher has certification has limits. Teacher certification requirements 
and the quality of teacher training programs vary widely across states; some, for instance, 
include a major in a substantive field, and some do not (Tryneski 1992; Feistritzer 1990). 

The definition of teaching assignment is also not straightforward. The most commonly 
used measures focus on teachers’ main teaching assignments. But, it is possible for 
teachers, especially at the secondary school level, to teach in more than one field. 

Physical education teachers, for example, may not simply teach physical education; they 
may have additional assignments. As a result, it is unclear how much of teachers’ class 
schedules are excluded in measures limited to teachers’ main assignments. 



Moreover, teaching fields can be defined and subdivided in different ways, both narrowly 
and broadly. For instance, a broad definition of the field of social studies might consider 
within-department assignments, such as history teachers teaching classes in economics, to 
be inTield. A narrow definition, on the other hand, might require teachers of economics 
to have a degree in economics to be considered in-field. The definition of field used in an 
analysis can affect the amount of out-of-field teaching found. 

Finally, it is difficult to determine how many students are actually affected when 
examining measures of the numbers of teachers teaching out of field. Some teachers may 
teach many large sections out of field, while others may teach a few small classes out of 
field. 
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This analysis builds on earlier work that has developed and compared a range of different 
measures of out-of-field teaching (McMillen and Bobbitt 1993; Bobbitt and McMillen 
1995; Ingersoll 1995a). The measure used in this analysis examines the percentage of 
public secondary school students enrolled in classes taught by teachers without at 
least a minor in the field* This measure of out-of-field teaching differs from those most 
commonly used in research on access to qualified teachers; hence, its features and 
rationale merit some explanation. 

This measure of out-of-field teaching focuses on students . Rather than focusing on the 
proportions of teachers teaching out-of-field, this analysis focuses on the proportion of 
students being taught by out-of-field teachers. This measure allows the analysis to address 
the issue of disparities of student access because it illuminates how many students are 
actually exposed to out-of-field teaching. 

This measure of out-of-field teaching focuses on minimal levels of background preparation 
in broadly defined fields. The analysis defines adequate training not as a college major, 
but as a college minor, which may require passing only a small number of undergraduate 
courses in a field. Rather than enter the debate as to what constitutes a qualified teacher, 
quality teaching, or quality teacher training, this analysis presents data on students taught 
by teachers who lacked even basic prerequisites in the fields they were assigned to teach. 
Hence, this measure is conservative and may, in fact, understate the level and degree of 
underqualified or out-of-field teaching. The underlying premise is that even a moderate 
number of teachers lacking such minimal training prerequisites is a strong indication of 
inadequacies in the staffing of schools. 

Adequate training is defined in terms of substantive background . This measure of out-of- 
field teaching indicates how many students were taught by teachers who did not hold at 
least a college minor in the subject field, regardless of whether they had training in 
teaching methods or whether they were certified or not. Hence, it refers to teachers’ 
substantive education, not their pedagogical training. However, both education majors 
and minors and liberal arts majors and minors are defined here as substantive background. 
Hence, a teacher with either a minor in mathematics education or with a minor in 
mathematics who was teaching mathematics is defined as in-field. It should be noted that 
many teachers held multiple degrees, and many held multiple majors and minors; hence, 
many are defined as in-field in more than one field. It should also be noted that this 
measure does not account for informal training or life experiences that may have imparted 
substantive knowledge to teachers. Moreover, this measure does not count as qualified 
those who have college credits in a field but do not have a minor or major in the field. In 
such cases, a teacher would be defined as out-of-field who may, in fact, be qualified in that 
field. 

This measure of out-of-field teaching focuses on the students enrolled in and teachers 
assigned to the core academic fields . These fields are defined first broadly and then 
narrowly in this analysis. First, the core academic subjects and college major/minors are 
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